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Abstract

A safe separation of abalone with adhesive life types from adhesive
substrates 1s the most important for assortment and density control in
seed it's production and rearing process. In this study, we
investigated effect of exfoliation by  different nicotinamide
concentrations(0.5, 1.0, 3.0 and 5.0%). Juvenile abalones were divided
into 4 groups of 1, 3, 5 and 9 cm. The exfoliation rate was regarded
and calculated by complete separation from substrates.

The exfoliation rate of 1 cm size groups by 1.0% nicotinamide
concentration was 96.0%. The exfoliation rate of 3 cm, 5 cm, and 9 cm
size groups by 3.0%  nicotinamide ' were 97, 97, and 93.0%,
respectively.

This study, however, suggests that an applicable concentration of
nicotinamide for practical use in abalone farms would be 0.5% of 1 cn,
1.0% of 3 cm and 5 cm, and 3.0% for 9 ecm groups. Abalone were all
recovered from the treatments with in 2 minute regardless of several
treatment concentrations. The mortality in 1 cm group was 2.0% during
a month of rearing after the exfoliation trials with 0.5 and 1.0%
nicotinamide. The mortality was not seemed to be due to the effects
by the nicotinamide treatment. The findings in this study suggest that
the treatment by nicotinamide would be one of the best and safe way

to exfoliate juvenile abalone, Haliotis discus from habitat substrates.
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3 vitaminAl ] AJEEZ 3ol 345k Shelterel]l F-2E HEHo] A
sto] wlg]l A e stk 2 23} nicotinamide &M wh FEg WkSS

s Wb HolA etk (Table 1).

rr

B, v A &l A

Table 1. Effect of exfoliation of juvenile abalone, Haliotis discus (3 cm)

with ingredient of D product

Ingredients Concentration (%) Effect
Vitamin B; 0.5 No effect
Vitamin By 0.02 No effect
Nicotinamide 1.0 Sensitive
Vitamin Be 0.02 No effect
Vitamin C 0.5 No effect
DL-methionine 2.0 No effect




2. Nicotinamide2l x2lsE4Y dtz| &1}

TV EIA T Wy EAS 1% % nicotinamide®]|
=
[¢)

N
(o3
)
=
H
=
~» W
fols
A
N
N
o

kel A =74, 1§ A3 el ot w4

sk A tH(Fig. 2).

Fig. 2. Exfoliation of juvenile abalone, Haliotis discus. A: Spray of

experimental solution, B: Abalones with separation from substrate.



DA% 1lem 1%

ZH 1 em ZLgolA ¥ &3 nicotinamide®] A 2] & %=(0.5%, 1.0%, 3.0%
2 5.0%)° #HAGle] 60% ol B2 A7 v = A tH(Table 2).

Nicotinamide #g]-s%kol] W& A&yt /MA+E BH, 50 vte] 5 3 &<
05% A g ol A= 44 mhe], 1.0% ATl A= 48 whe, 3.0%%F 5.0% A&+
M= 50 mke]7b A= uhe] H Ak

Nicotinamide®] #H#lws®=® Ha] &L 05% A oA 60U 80.0%, 3%
Yl 87.3% BFe]7F o] Fo] Fom mEkg]= 127% At 1.0% A g TelA+= 60
=Y 87.3%, 3wUl 96.0% BFe]7}t o] Fo] HFom, wutEld JRAl= 4.0% =34
SFATE 3.0%9F 5.0% A2l Tl A= 60xul 100% He] =] 2 tH(Fig. 3).

Table 2. Number of exfoliation individuals with nicotinamide concentrations
on 1 cm size groups

(Unit : individuals)

Concentration Sec Number of
(%) 30 60 90 120 150 180  exfoliation
05 20725 19.3+2.1 0.7206 0.7£0.6 1+1 1.3206  6.3+0.6
1.0 357+15  8+1 0 1 0 3.3+0.6 2+1
3.0 41.3+35 87435 0 0 0 0 0
5.0 49.7+0.6  0.3+0.6 0 0 0 0 0
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Fig. 3. Exfoliation rate with nicotinamide concentrations on 1 cm size

groups.
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2) 2 3em 1w

Nicotinamide A5k W& A& ¥ty /AA+-E EW 50 #tg] 5 3%
&3t 05% A Ftell A 36 mhE], 1.0% A g oAl 43 whe], 3.0% g Tl A
49 mke], 5.0% Azl A= 50 vkl d=Fo] vk = ltH(Table 3).

Zb% 3 em Z1E ol A% nicotinamide A 2]F% 05% APTFE ALstals 1em
I3 uRER R 60% oldle B2 JNAIZE urelE A, 1.0%9 3.0%,
50% Aol A ZHzy 72.77%, 94.0% 2 100% B = ATh 0.5% A& el A+
60z ool 54.0%7F Bl ¥ ol 3 ool whEl ¥ A & JfAE 286%7}
At

3% Wl B8] &2 nicotinamide 0.5% A2 F-ollAl 71.4% %31, 1.0% A 2 -0l
e 85.4% AT 3.0% A FolA s 97.3%9 vEE&S Hea 50% AT
o= 35 Wl 100%. vrz] & A th(Fig. 4).

Table 3. Number of exfoliation individuals with nicotinamide concentrations
on 3 cm size groups

(Unit : individuals)

Concentration Sec Number of
(%) 30 60 90 120 150 180  exfoliation
05 14+1  13+2  33+15 27+06 13+06 13+06 14.3+2.1
1.0 253425 11+2  1.7+06 13+06 1.3+06  2+1 73415
3.0 35427  12+1  07+12 0.7:12 0.3%06 0 1.3£0.6
5.0 46315 3.7+15 0 0 0 0 0
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@ 0.5% treatment group
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Fig. 4. Exfoliation rate with nicotinamide concentrations on 3 cm

groups.
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Nicotinamide # &&=l W& el /AAFE B9 20 #teg] 5 3& &<t
05% A elTel A 14 vke], 1.0% Aol A 16 vhe], 3.0% A2 7-el4 19 vie,
5.0%0°l A= 20 mFe]7F A =F Bhe] = AtH(Table 4).

7% 5em LEel A= 603 olwe] ¥he]& o] nicotinamide A #]E % 0.5%01 A
46.7%, 1.0%° 4 56.7% 3L 3.0%<F 5.0% A2 T-oll A 2tz 88.3%<F 98.3% %t

w3 90% ol ¥g] &S nicotinamide #ElF®E 05%, 1.0%, 3.0% %
5.0%°l A Z+7F 56.7%, 66.7%, 95.0% 2 100%<] ®2l&S 2ot 33d =g
&2 nicotinamide 0.5% 2] 7oAl 684% AL 1.0% A 2Tl A& 81.7% o}

a#la 3.0% A TFolAE 96.7%° HElE&S B, 50% A FolA =
100% A= BFe] ¥ 3 ok(Fig. 5).

Table 4. Number of exfoliation individuals with nicotinamide concentrations
on 5 cm size groups

(Unit : individuals)

Concentration Sec Number of
(%) 30 60 90 120 150 180  exfoliation
05 53+15 417 2 1+1 1 0.3+06  6.3+1.2
1.0 6+1  53tl5  2+1 11 1306 0.7:06 3.7+06
3.0 8+1  97+12 1.3+06 0306 0 0 0.7+0.6
5.0 12¢1 77412 0306 0 0 0 0

_14_



@ 0.5% treatment group 1.0%6 treatment group
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Fig. 5. Exfoliation rate with nicotinamide concentrations on 5 cm size

groups.
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Nicotinamide # &&=l W& el /AAFE B9 20 #teg] 5 3& &<t
05% A& TolA+= 13nke], 1.0% Azl = 167k, 3.0%% 5.0% A&
AN = 19 whe]7b vk = vk (Table 5).

722 9em LEelAE 603 olwe] ¥he]& o] nicotinamide A #]E % 0.5%01 A
43.3%, 1.0%°A] 53.3% % 3L 3.0%<F 5.0% A& FollAl Z+2} 78.3%<} 81.7%
Ark T3 902 ool ¥l &S nicotinamide H#EXE 05%, 1.0%, 3.0%
2 5.0%91A 2k 50.0%, 65.0%, 88.3% 2 90.0%<2] &S EAth 3%
H2] &2 nicotinamide 0.5% A 2] ol A 65.0%, 1% A 2 T-oll A= 78.4% % T
i 3.0% ATl e 933%¢] wEless EAL 50% Ay FelA=
95.0% ®e] ¥ 3 tH(Fig. 6).

Table 5. Number of exfoliation individuals with nicotinamide concentrations
on 9 cm size groups

(Unit : individuals)

Concentration Sec Number of
(%) 30 60 90 120 150 180  exfoliation
05 3.7£2.1 5+1 1.3£1.2  1.3%0.6 1 0.7+0.6 71
1.0 4.7+0.6 6+1 2.3+0.6  1.3+0.6 1 0.3+0.6  4.3+0.6
3.0 5+1 10706  2+1 0.7+0.6  0.3+0.6 0 1.3+0.6
5.0 53+06 111  1.7+0.6 1£1 0 0 1£1
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@ 0.5% treatment group 1.0% treatment group
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Fig. 6. Exfoliation rate with nicotinamide concentrations on 9 cm size

groups.
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DA% 1lem 1%

Nicotinamide A 2l& =] W& HE 35 NAF= 05% A TodAs 44
nhe] F 30% ool H JHAZE I HHAL, 1.0% A FAME 48 il F
30% olulel 46 whal, 60x ool A MA7F ] EHJAHTable 6). E3
3.0% AT 50% ATl 50 vl F 30x olulol ZH7t 44 whE] et
42 wke], 60z olulel= Z+zt 50 whEl ek 47 whE]vb S| E QAT 5.0% A
A& 90% olulel A A7 3= i)

ZH 1 em Z2FolA 8552 nicotinamide *8] %% 05%, 1.0%, 3.0% %
5.0% ¥+ 5 28 el 100% 35 Ah(Fig. 8). 24 lem LHolAE
nicotinamide 255X 0.5%, 1.0% % 3.0%°14 60% o]l 100% 355 A
om AesE 50%14E 90% ool 100% 2|45 At}

24 1 em Z7)19A nicotinamide, 212l %E 05~50%% Ao 3Ho] =

t A et

N

A]

;lo
N

Table 6. Recovery rate with individuals with nicotinamide concentrations
on 1 cm size groups

(Unit : individuals)

Concentration Sec Number of
(%) 30 60 90 120 recovery
0.5 43.7+0.6 0 0 0 0
1.0 45.7+1.2 2.3%0.6 0 0 0
3.0 43.7£1.5 6.3£1.5 0 0 0
5.0 42+1 4.7+0.6 3.3£0.6 0 0
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Recovery rate(%)

Recovery rate(%)

Fig.
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Recovery rate with nicotinamide concentrations on 1 cm

groups.
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2) 2 3em 1w

Nicotinamide A 2l& =] W& 35 /AFE BH 05% Az TodA= 36
vhE] AAZE 30% oludl 3] HEATHTable 7). L] 1.0% A& ol A= 43
nke] F 30% ool 39 mhe], 60% ool d JHAIZF 3] EEHATE ET 3.0%
A ¢k 5.0% ATl A= 50 whe] S 30% ofulell Z+zt 40 mhe] ¢k 37 mhe,
60z olulell= Z+zt 48 mief e} 46 whel7) 3| EH AL 0% oWl d A7t
315 HAo 7% 3m IwolAle] 3 EES nicotinamide A FXE 0.5%,
1.0%, 3.0% % 50% A@F EF 2 1on Tx3 op7EAE 23 el
100% 3] & = 3 oh(Fig. 9).

7+ 3 em 1w ol Al & nicotinamide A2l %E 0.5%, 1.0%lA = 60% o]l
of 100% 3| &HE=AN, AHEFE 3.0%2 50%14 90x oludl 100% 3]+
At

2+ 3 em ZFAIAE nicotinamide F =l uwhEl 3] EA|ko] k7t ZJo]rt

gloit 2 Je F4 gE Ao e

Table 7. Recovery rate with individuals with nicotinamide concentrations
on 3 cm size groups

(Unit : individuals)

Sec

Concentration Number of
(%) 30 60 90 120 recovery
0.5 35.7+2.1 0 0 0 0
1.0 39+1 3.7£0.6 0 0 0
3.0 39.7+1.2 8+1 1 0 0
5.0 37.3£25 8.7t15 4+1 0 0
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@ 0.5% treatment group
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Fig. 9. Recovery rate with nicotinamide

groups.
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Nicotinamide #lg]&=cl W& 35 NWAFE BW 05% A edrs 14
kg A7 30% ool I EEATH(Table 8). 18l 1.0% F=oA A+ 16
mhE] & 30% olulel 15 whel, 60% oWl  JHAIZE 3| E AT =3 3.0%
Aol A= 19 mhel & 30% olulel 14 whe], 603 o]uiel 17 Wi, 90x
ojtfell A JHAZE B EHAT. 5.0% ATl = 20 vk T 30z ool 13
mhE], 60z olulel 17 whE]7k 3 H AL 90x ool H AHA7F 3] &=

Z+ 5 em ZEolA e 3EES nicotinamide A EEE 05%, 1.0%, 3.0%
2 50% AT BT 2% e 100% 3] &5 Ach(Fig. 10). Z2H 5 em 1F ol
M= 2 3em 153 Y38 nicotinamide A #EE 0.5%, 1.0%°1 4= 6032

el 100% 3)&5¥ 3L, AesE 3.0%$ 5.0%0A+= 90 oliel 100%
B

3] 55 At}

24 Sem AFANAE v AEEsert =555 3 EATe] 254 o=
A¥s BYgou, g AAZF 60% oWl 3E% 31 o] nicotinamide
ey me] dee ax e Aoz ey

Table 8. Recovery rate with individuals with nicotinamide concentrations
on 5 cm size groups

(Unit : individuals)

Sec

Concentration Number of
(%) 30 60 90 120 recovery
0.5 13.7£1.2 0 0 0 0
1.0 15315 1£1 0 0 0
3.0 14.3+0.6 2.7£0.6 2.3+0.6 0 0
5.0 12.7+0.6 4+1 3.320.6 0 0
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@ 0.5% treatment group 1.09% treatment group
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Fig. 10. Recovery rate with nicotinamide concentrations on 5 cm size

groups.
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Nicotinamide A& %ol wg 35 JfAlFE B 05% ATolA= 13
nke] AA 7 30% ool 3] H = A TH(Table 9). 18] 1.0% A& FollAE 15
nke] & 30%& oluel 13 mhe], 60% ool A A7 3EHAT. £ 3.0%
ATl A= 19 whEl F 30% olulel 13 mhg], 60x ool 15 mbe], 90x
ojfell 17 mhe], 120% ool A AAZF S5 AT 5.0% A TIA= 19
kel T 30% olWel 11mte], 60z oluiel 14nte]7l 3] HH AL 90z ool
17 vk, 120% ool A 7HAZF S5 HAT 24 9em ZFNA S I EER
g2 253 vE7EA R nicotinamide A #5%E 05%, 1.0%, 3.0% 2 50% 2
AT B 23 ol 100% 3] 5= okFig. 11). #5¥ 3] 5A17H2 05%, 1.0%
Al EsErol A= 60% olulel 100% 3] 5% i, 3.0%%F 5.0% A2 FolA=
120% ool 100% 3 FH et el A2lsert A, J85 a77 855
|5 A7be] 2T HojA= A4S H oL} nicotinamide HEFE 0.5%~

5.0%WelA 2+ 9em oAM= EF 23 el 3&FEo] 2 G2 glTh

Table 9. Recovery rate with individuals with nicotinamide concentrations
on 9 cm size groups

(Unit : individuals)

Concentration Sec Number of
(%) 30 60 90 120 recovery
0.5 12.7£1.2 0.3+0.6 0 0 0
1.0 13.3£0.6 2.3+0.6 0 0 0
3.0 12.7£2.5 2.3x15 2+1 1.7£0.6 0
5.0 10.7£2.1 3.3+1.2 2.7+1.2 2.3+1.2 0
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Fig. 11. Recovery rate with nicotinamide concentrations on 9 cm size

groups.
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Bl So] Broz DA AR Wol ¥ W FHE A
Al BrelshE Aol FAXT Fasith o]k o= Aol i HE s
H P

e A% Aol glojA Asje] WAL AE A

O
=

MR - U (1969)2 urethane, magnesium 'sulfate, chloral hydrate, barbital
sodium & 4F°] 3pskepEs o] §ato] A A} urethaneo] 0.5% A&
Lo A " AIZE 8F FEAIZF 15E o2 vlHE AU QA3 magnesium
sulfate= 20.0% #2s=olA Hhg&o] 40.0%A T e AZbe 158, 35
A 7H& 2580] A Quw o] FHUF A %3 o, chloral hydrate:= 05% =g
FrolA Bt &o] 90.0% % =A WErS o, o] mpHAIE ofait e AoR

A4 glew 5 ool A sl &7 FojoF vk dRle] AU
12 3L barbital sodium-> 2.0% #2l&X=elA ¥rg]&o] 100% o] ot vhg
Al Zko] 30+, 3 EA|zto] QR o2 wj$ Arh= ©dS 2 A3 v 9l

COy AP E o] &3 dAFeAm 2 20T, 75.0% Aol 12 &t
84.0%7F Hhe]H AL 227 kel 100% 3] &5 o] v g arh Hojd 2 ot
Sg ARAA S ZEFolof The etk iy, 1987).

d(p-HNCOOH)& ©]-&3F vre]d 3ol A nmt3 5% 50



9 HEEL 000% AR, RAVI utdEe] A4 wHsrE 77

7}
75 ppm, 50 ppmO = FALEAAINE A BEHELS FAX] GO - i,
1981).
AIFEFE ol &3t Wl dgolA wg &L 90.0% =2 kA dE
o), 3| EAIFo] 2A17F o] AQ E= Thlo] AJTHERH - ki, 1983).
A2 ogugtd A FdE QAHEES o] &3 ZturHE npz 9 ulg]

F3E 90~15.0%9] &AM RS gl &afAl7]ar AAs et A 2ol A
]k A3t 3% ool 97.0% col/del HrelHa Ao IREE =A UE
S oH(EE 5, 2003).

o 519872 90%¢] Hre]l R 3 EHEe AR AR wEAt 2 AA
s EAgrol el AAsar, vl B35 AlZke] Zhzh 103 30% ol Y=
HA s A4 v sl Ath

olgfgt HE& sty o] AFodAle 3% ool HrEl&o]l 90% o] =
28 ool 3 EEo] 90% ol ¥ He AgsEEs A4 WeeE®E oA

o] A7-ol A nicotinamideE ©]-&3g 7hutdEe] A7|E vty ¥ I EEH
F&S A 235 HW, 338 olule] 90% ool Bte == HA A
FEE 1com LF9IA+ nicotinamide 1%, 2% 3 em ZLHFI S5cm L&
I8 3 9em LF oA+ nicotinamide 3.0% A 7ol A ZFHZ; 97.3%, 96.7% %
93.3%7} Brg]H o] E5F 90%0]d vre ¥ e w2 e ss Bt

g E Ao 3 EBES F7|(1em 3em, S5em 2 9 em) @ nicotinamide # &
F5(0.5%, 1.0%, 3.0% 2 50%) #HAGlel BE AFFNA] 2 o =k
3lEEo] JEEANAR AF7HA S AFAIHE Hlaste] HF3 AIRE
et eler vhe] & R 5o A 7IRF T HARES A Ton LwolA
nicotinamide 05%%F 1.0% A2l s=d wf 217} 2.0% %2 YEytt

StAIRE 2 1 em 2w ollAl #HIARSE WA= Z7]19F nicotinamide A 85X =

2o ofs|E A% WAE oy o wuHnh o4 AuE g EAG

v

ME

&,
>~
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A7} nicotinamides ©]-&3% 7hEtd o A7|E AR HgY AYsEe T
20C(x1C)el A 5 1.0%, 3em LEI S5cem LE
3.0%7F A3 Aoz AtsH

8

k]
©
8

4
o
rlo

o] Aol A vFE] A7+ nicotinamideS * ] M2 ARG ARy F
1A A &3] gEtets AIAZFAR ST, o] Vol whet BheE A ek

o
ZAE-o] 2= nicotinamide®] JFo =z ot F AW ristd g8 HE=

N
X

—_

(@]

m 7] nicotinamide A #l¥ % 05%, 2t 3 em~5cm A7 A =

Al 5% 1.0%, 2t 9em ZaolA e 3.0%9 Asrid Ak A& A&

Nicotinamide® T4 FHAE oz A A3 duyd X5 oo
S8 F A= ThsAS AAGS A e (H &, 191, & 5, 1992), A=

%
A T 2 BdYg A7 ol&HY. o738 4% niacin FH5H ol §)

rr

et al., 1967, Poston and Wolfe, 1985).

Nicotinamide+ niacin (vitamin Bs)o]g}tE F8A4 HjElle] A3 o 2 A
niacin®] ZHFHE oW 2 X 53t HH o2 ALEEY, gk giAbg A3k

Rx gaWogw JdHQ WA dy $853
Niacin (vitamin B3)< nicotinic acid®} nicotinamide® A% o] Slom,

g

ftlo

fot

nicotinic acid= AWl &% nicotinamide® W 8}= ofokrt
32 & niacin (vitamin B3)¥} nicotinamide:= AFAA & %S Ayl At}
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FoRGE Fasith o A= 7hH B (Haliotis discus)S 242 A7)
HE 475, 3,5 %2 9eml® Yir &, 49449 nicotinamide 2% 0.5,

Hhel= o] FRV|ACA g dEtele AL e Aoz §h

t_n

AE arid dgadsE 4 1em 15 nicotinamide 1.0% 3 2] 5 = o A
96.0%R ™, 2+ 3em 1w 5em L, 24 9em L5 A+ nicotinamide

3.0% Ags koA 22 97.3%, 96.7% R 93.3%°] &S HIA

Z-el A7)(1, 3, 5 2 9em)9t nicotinamide # &

rlo

0o
=

2% Zherase) 38

=05, 1.0, 3.0 & 5.0%)el A gLo]l 2 ool A= 3] E5H Y

off

3.8 & 1Y Fote] ARSVIE F HAAES ZH 1em Z2F oA nicotinamide
0.5%<F 1.0% AHglToAA Z+2t 20%= YEeERSEo L #HAsE sfAe] =7]9f
nicotinamide®] A& L2 & uf o= QI HALE old Zo= Aot

& A

4. Nicotinamide® ©]-&3 7hed 5o vy, 3] 9 whgffo] A P& &

oA wig- - vl Ed 2 o]go] 7hs st
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